Glucose-6-phosphate dehydrogenase cytochemistry using a copper ferrocyanide method and its application to rapidly frozen cells.
We describe an improved copper ferrocyanide-based method for cytochemical detection of glucose-6-phosphate dehydrogenase (G6PD), which was used to localize the enzyme within the ultrastructure of rat hepatocytes and adrenocortical cells. With this method, glutaraldehyde fixation and the addition of exogenous electron carriers (for example, phenazine methosulfate) to the cytochemical reaction medium were essential. Copper ferrocyanide reaction product showing the distribution of G6PD was readily recognized at the light microscopic level as Hatchett's brown staining and at the electron microscopic level as electron-dense deposits. Within stained regions, enzyme cytochemical G6PD activity was found to be associated with ribosome-like structures. Because G6PD is a soluble, cytosolic enzyme, its displacement or extraction may occur during conventional fixation. We, therefore, combined a rapid-freezing technique with G6PD enzyme cytochemistry. The resultant rapid-freezing enzyme cytochemistry enabled us to show the subcellular distribution of G6PD in a more life-like state; the localization of G6PD in rapidly frozen cells was in substantial agreement with that in conventionally fixed cells.